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LTfiif^g^k^^^?* l< , ffic^s^b^«^b^-^(c u 2 o) % if£{kii? 

3(cuo)ifdi^-Mt**)5 0 ®fe<D-ft:^#j<t lx m^mitmm-^. L 

x$bz> 0 hcoit^iot i,xn=>s<^ h^mt^^ftt- l < ^ 
10 w«i- :3 ^^(Coo) > giHk^~^<^ Kc o 2 o 3 )£/ctt^^ 

L<, /V ^>>^Ol»iMI-^7 v 51 ) A ( P d O) , HlIgHfc^t^A 
(Pd 2 0 3 ), ^-^^^^(PdO,), S/ctt^cD^^-Cfc 1 !), ^7V^ 

Aroj^bftii- v^-MP dci 2 ), Egjfe^-?7^^-^(P d c i 

L< s W y ^£ J±<Dm\$bVi- I r 0 2 , &-ffc#Jte I r C 1 3 -C**>5 0 
t>P t O z T**>«?, ^ftWiP tCI 2 , P t C 1 g^ctl^P t C 1 4 T'&5 0 v 
20 m*Rh 2 0 3 X&K> , »ttRhCl 3 ffc5o -ytr/Wft&mttXYS-- 

y^/u(Dmitmm^\^< . ~*<r;i'<Dmtmw is, n i 3 s ^tcc*-^ 
t , v^/nn-r, mitms. ®Hk*x, s^b^^^v, mitt vv^tz w&it 
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^m\%s mnms-^mt] 1 -50 ms%, l< 3 -30 mm%xh<9, m 

(DiM-g-lUtm 10—100 ^L<tt^ 30—100 aa^o-e^ 1 ?, =^h© 

1 -30 M%, L< ft**) 3-15 fiS%Tfo 9 , ■4Vi/'}J*s & 
5 4fe*5«tI/D v'^i-xco^^m^ 0. 05—10 Mm%, frizLKm*) 0. l~5fifi% 
-Cfot), =-y^T^(Dm^\z.\^m 0.5-30 fiS%, £P£L< li&Jl -15 fifto/oT? 

70 1I%«T. *KMd 50 Ii%^TT'fc 9 , a^^-ttSm^-iis ii^ 1 -30 
15 -^^^V. izy>i», =7^9 ^$o£XU:thh<D{t^%mf Z>Zb&X% 

20 triS-CtSo ^tt'bCO^3^(7>'aW^{i20fifi%J^T, tele 10 fift%J^TT- 
£>9, -&*T » 1— 5fift%S*T*&S„ 

itwrnt Ltiiffi, -^/k &<D^mf*iri,b(oik&®*mTz> 
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\t 20 fift%J^T, 10 if%J^TT-fc 9 % -^T £«4§-3-«\ ii^ l~ 5 M. 

m%m&xfoz> 0 

SLt\ J^St±^Wi"-5^JiaW'fb#7(i. L i 2 0, Na 2 0, K 2 0, Rb z O, C 
s 2 Om<DT/l-jo VM%<nmt^, BeO, MgO, C a O, S r O, BaOl 

10 (dtj^u v ±m&m<&mwj, y 2 o 3 , La 2 o 3 , c e o 2 m<D^±m7tm^mt 

ZnO, Sn0 2< ZrO,, A 1 2 0 3 , T i 0 2 J;Lfii&fBW&IBfiStfMfc0) 2 

< fi 0.2-20 M%t'fc5„ /<7i/fyJ*<DUm£m$ 0. 1 fift%*SS*JJ;t» ! 30 
20 ^W^^o 
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-r. i^vfj • 7vi^^ v>/ix3-t, Kik^x, fife<kffi^Tfes^, fta»-ct> 

£F«b^fC#LT#] 0.05-30 fit%, £?£L<fi 
0. 1~20 ®fi%-Cfc 5 0 y -?7 ? i^te^ri^ 0. 05 Sfi%*SI*5 «t 1/ 30 Sft% 

*S-C#S„ fl!l^^Jffi*3J:I^k^O^!l^ LTfi, Li 2 0, Na 2 0, K 2 0. Rb 
2 O v C Sj0f07/V* i> 4fcJR<E>B&ffc4fc, BeO, MgO, CaO, SrO, B 
a OtiWT J\s* V ±m±m,CDmik'ty), Y 2 0 3 , L a 2 0 3 , C e 0 2 ^cD#-±^5t 

15 ^iwJi/V7)T;-£?£ L</\ 

CH 3 OCH 3 + H 2 0 -> 2CH,OH (1) 
CH 3 OH -» CO+2H 2 (2) 
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&^tfhthtfftm^£<omf$.-i-z> 0 mm, mm^^n^'p^^^x , 300 - 
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-Amwmm^^^x, 3oo~6oot;<£>«&££-t\ 1 ~iou#r»^i-5<o/Wi£ i>\> 
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OjB'g'tf*, *^«rtbb^7KSl<?)^^^W#liB^*5V^T. 300-600°C<7) 
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^^=Pii*3V>T. 350— 600°C(O?S.^-C 1 ~ 10 H^RSMng* L-TtT 9 <Di>W£ \, 
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Lv\> #i^-c\ zK*#ffl$U-:J3v^T, 300— 600°C(7)ra!tT% i~io n#ffi*n.31- 

fcf«fcV^S N ii^ttmfilt-ei : 10-10: lglT'ifoD, £?£L<J3:l : 5-5 : 
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■tirS^tt 200°CJ^±, £?£L<ti 250°CJ^_L, 4#^?£L<li 300 G CJ^JrT;\ ' 
! /^o, 600°C1^T, #f*L<li 500 WF, L< 450°CJ^T-efe-5o 

j L<li 200°C£lJt, #^^f*L<tt 250T:£X±X\ -^o, 500°CJ^T\ 0* L < | 

/. ^-/v^—T-M^mtmhti-r. ti^-mkfemnte&n&fcQtM extern-*? 
sjw&tu m^mmm^m^-'M, m&f&ftX'hzm<D%&-&.&&mL<ft^ 

T\ ^mm^&m LT < SOT*?* L < fcv \, 
^j±^«SEE~10 kg/cm 2 zW£ U\ KfcEEt>& 10 kg/cm 2 «t 9 £: ^ 
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tt, ^^^^it^m^fi 1000~20000mVm 3 • h, Tksd^^^li 1000 
~50000m 3 /m 3 • h , 30000m 3 /m 3 • h J£TFa s #* ^Hil^i 

-7VV'lr^b^ 7()~100%g&, i§3? 80~100%f£gET\ 70-100% 
1 0 > ®^ 80~95%mj^Ti# 5 CI <t /j s t > # £ 0 \nh Htc^fJ ^H 2 /COii 
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-r y^^^lxu f /i/x-rMslk* 6o~ioo%gg, ii^-io— 100% 

fljgT\ £-J&#^£r W 60-95%^, ii^T 70~95%g^T*#S r £ 5 Q 
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4fti;ov^-ctt, p< ^ / — /Wi 20%J£iT, iiS? io%J£AT, ^k7K^f± 5 %WT, 
i§fr7 1 %UJLT _ Cfo5o 
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ni^J»#!#Et?f±^ v^^/U^-7Vt«b$ 50-100%^. iift" 60-90%^ 
&f&.#X&to.& 50-90%*^ i§?& 60~80%*li£-cf#5 r i:i s tt5. 

Bil^^ov^rii, **y — /wi io%ot, ii^-5%J^T, J^-fk7k5Hfi 20%w 

T, i§&" 10%J£iLT-CfcSo 
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- ^/Uftfe^T'tt, ^A-^ — 60~95%fl^ ilf 70~90%fi: 
10 l£X\ &&LJl*&tiSlM 50~95%S$L ®f 40~90%fI^;-Cl#-5 C <b^-C"# 5 0 

gij^tcov^xtt, y^y — /Wi io%£TF. iif 5%J^T, ^HfcTKlfUi 20%^ 

ZLgg-fb^^ffl^^c^M^T'ti, tVU^ — T-iV&tfcM 50— 100%fll^ il 
fit 70-95%*i^T% 50-100%^, 70~95%S^-C#S 

15 c:i:*5-c#5 0 mhthtc^riUJ^<DH 2 /coii^Mbt- 0.6—1.3 ii# 
0.8-1. 1 S&-e*>"9, lU£i-5^fc*MS»i5%£AT\ il^2%J^TT-fc5c 

7K3t?£ffi&frf «B«ifc0J-C»i, Tvu^-TvMEfc^ 60~100%S#L 

iia 80~100%^T\ 7Mfc£l|X3s 55~100%S^ iiS 8O~95%S0T#5 - 

t #-e£ z>o y 9 y -/w* 10 ^t, w% 5 ot> ^t^at « 0. 5 j^t> 

20 iffi#0.3£Tr\ -SMb^*fi 10 J^T. ii^5^Tt?fcSo 

©yteiSE-ete, ^y r- ^HYM 80-100%^, ii^r90— ioo%Sit"C\ 

tK^^hx^ 70—100%^, ilfc so— ioo%^-cl#s ^ ^^-e^ 60 
y ^y-/Wio.5^T, ii^o.3^Ts fcitymnszxT. il^2^T> -mi 
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sin, y 7^-^-^{i^/c^^m?i!i^Mi2i^^-ro i 

20 6li!)7t-?-^t. 
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121:, [l^m/W«W-"W?l!iw^lll&^i-o it?, 2 liUf^m^WW.^ 
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15 TV^So 

62-132701 * ? S — Tkfrb'&l&.ti 

y ^ y -/u^?^s^^^t, SJ^^iifTfect^M^^ ro&isftig&ui&gfcgfc 

i|#l5a¥ 2 -9833 ^IS^<tWtF#¥3 -52835 ^$Rtd^$ 
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Wfa±. i"5 r t lefts ^ / — /K£>*ag^afe«K/&*5 «fc w * /-^ 

CH 3 OH + H,0-»C0 2 +3H 2 -11. 8 kcal/mol (1) 
CH 3 OH — CO+2H, -21. 7 kcal/mol (2) 

10 ^&o/co 

15 z^t^xv i?/^si'^-^;i'%&WLx&i&tfxi£tctefom-;j*&m. z<d# 
ttx&&# zmmzftiMi, t . %%^ 

*$m\Z.&t>Z>*J* J-^—^^CO&mRfol*, VXD (3) ~ (5) xUd^ L/C J; o 
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CH 3 OCH 3 + H 2 0-»2CO+4H 2 -48.9 kcal/mol (3) 

CH 3 OCH 3 +3 H 2 0-»2C0 2 +6H 2 -29. 3 kcal/mol (4) 
CH 3 OCH 3 + CO z -*3 CO+ 3 H 2 -58. 8 kcal/mol (5) 

15,580 kcal/Nm^^^ift^WI-S INm 3 <D v^^/l^— 

5 6Nm 3 <^J*#*iW<bi'U Z(D&&L*f7.&&mmi* 18,240 kcal t ft 9 . if 
gftfttt 2,660 kcal -C, £ 08??&fl;£^ ^/Uai— ^/K^^B^ftt?l^ 

lt, ioo^-L/c-fia) ii i7. i%^g-i-^$tts c m^*tu ^^/-/W5ScRS 

8,150 kcal/Nm 3 <7>^^fi^Wi-S 1 Nm 3 <7>^ ?/—Jl'M%*. tf'Jx. 
fcf (2)^(Clbfc^oT53-i r J?i~ ; 2) <t , 1 Nm 3 <7)— St-ft^^i: 2Nm 3 (D7K^75^b)5ic ; 5 
3Nm 3 ^j£*^# r<D^f£;tf**8;38&fifi 9,120 kcal t <9 . ^Sft 

fitt 970 kcal "C, (*g$Sfcft£ ;* * J -/l^^<7)*S^fiTl& LT, 100 

L/d© 1 1. 9% 1 1\% ^ti5o 

iSawfttac^^^TT-ff 9 r t iz. «t "9 . 200~500°c<z)^Tiitf U ^i&i&w 
v^^^^ai— r/K^afeW5t/^ti» *ilS*fctezk^£— ©tfb^Sr^fl^ L/c^ 
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f4£-f 5^fc**w*3^efeK:#aSx (3)»#*, lpg, t7t, fiffffcfc 

<kfcm<DMft&tikJji&iz& ^tf), i2oo~ i5oo c cc£>iiw&£ ^ <t -r 5 fcdW 
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ilxi^tm^^^&irfWltlT-J: < , ffiL&fi 800~iiOO°CS^ EE^Ii^ 

mi±~io iess, mm* 2 ~ 8 J: ^ \ 
#389! -cwu <D7kmm.$. tztemmtf *(D~&&z> u ^«^(^i£^^il7c t 

#*<Dim.k LxnfcMn. 0 ~ 5 ^a%n^s m&#* 0 ~ 5 ^ 
o~5 0 ~ 1 ^«%s^r**> 9 , ^istm/J r ^<^?aKttiS5c^ 

fcU P fti£-C 300~500°Cfl^T?fe So 

n % m 

(Cu(N0 3 ) 2 - 3H 2 0) 91 g, ffig£3B'p- (Z n (NO.,) 2 • 6H 2 0) 
73g jo .fct/fi^T^?-^-^ (A 1 (N0 3 ) 3 • 9H 2 0) 368 g :^3c&7k 

m2 ncmmLtc-Ammt, mm-rhv>^ (Na 2 co 3 ) miwzzj*^ 

ofc^fyu^it^lu, P h*p 8. o±o. 5 i,z{%m£tiZ> «t 5 (c« L&/^, 
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7fc*3 % r(7)Fp1(-pH^ 8.0±0.5 fahftthZ>£ ^T'fctbtt\ #J 1 mol/ I tf)*8S£ 

7km&*tc\*m in»i/ 1 h y ^tkm^mtlt. p h& s.o±o. 5 

5 r^^bfcft. ^bl^fC 1 * 5 350 o CT-5B#Ph1«L-/Co $ feKlCKZ) 20-40 
t#b^cfi!b^(7)*fl^«C u O : Z n O : A 1 2 O 3 =30 : 20 : 50 (fifttb) ~C 
UliS^J 5 ~ 8 

io mm i ~ 4 <ojjmz& v , fiBsa&iaroftfr 9 lag®?* a a 

(C r (N0 3 ) 2 • 3 H 2 O)105g£/B^5£Wk ^ W'J 1 ~ 4 £psj D^fetCJ: 9 
nhKtz.m%(Dm.m^C u O : C r 2 0 3 : A 1 2 O 3 = 30 : 20 : 50 (fiStb) 

15 SF&^ife 

20 Sf5^*5<tU t Hlfe^ 

^fifctf = — — TTT^ZT xl0 ° 
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22 
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z[n/2x mit^m a%mm n > 
mit7^mum(%)= — x *oo 



&M&<D&GLte'£.X [mol/g-cat • h] 
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2 



5 



10 







nmm 2 


nmw3 


m&M4 


(fi&tb) 


C u O-Z n O-A 1 2 O 3 (30 : 20 : 50) 




ro 




300 


350 


300 


0k- 


C O 2 /v^ -?fr^ — Tfr 

(re frit) 


1 


1 


1 


2 




& m m m 


5000 


5000 


5000 


3000 




(%) 


74. 8 


78. 2 


83. 1 


85. 5 


(%) 


^ J# $ * 


74. 1 


76. 0 


79. 8 


85. 1 


m it tr m 


0. 7 


2. 2 


3. 7 


0. 4 


-g-fifctf^.'PHa/CO 


0. 98 


0. 92 


0. 86 


0. 72 






MhW'l 5 


mmn 6 


mmn 7 


mmm 8 




C u O-Z n O-A 1 2 O 3 (30 : 20 : 50) 




(°C) 


250 


300 


350 


300 




1 


1 


1 


2 


£ m m & 

(h" 1 ) 


5000 


5000 


5000 


3000 


jZ 

m 


-f-fr^L— s rfrfctt& 
(%) 


69. 3 


73. 5 


77. 4 


80. 7 


4X * 
(%) 


& ^ # * 


69.0 


72. 1 


75. 6 


80. 6 


m it tr m 


0. 3 


1. 4 


L.8 


0. 1 




0. 99 


0. 95 


0. 91 


0. 89 
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3l»J9~ll 

|iM (Cu (N0 3 ) 2 • 3H 2 0) 91 g, Xmk=-V ; T^ (N i (N0 3 ) 2 • 6 
H 2 0) 39g, mmm& (Zn(N0 3 ) 2 - 6H,0) 37 g *3 J;l>«7^ 5 = ? 
A (A 1 (N0 3 ) 3 • 9H 2 0) 368 g 2 1 l-^fi? Lfczki£i££ , 

5 7KS^bi- h U ^ 200 g ^ V^tK*^ 2 1 {^fi? LfcTR^^ i: £ , #J 60°C 

5 * 16 1 H#F«Wf# L T ft o /c 0 % r com CpH# 8. 0 ± 0. 5 » "b^H 

6 J; 9 T»*>ntt\ 1 mol/ 1 ^^'^C^^'/cli^ 1 mol/ 1 CO*®^"*" h !J * 
10 ^7K^W*£$iTLT, pH£ 8. 0±0. 5 K#>;b-tirfco £j£ LfcfcUS&sriSi© 

Lfco ^Wc^-JrS: 120°CT- 24 H#ffi«&^L/cf£, £ fet^icCf 350°C-C5 
mmt&f$. L/c D 20-40 / y >=l \Z.ft®L LTg ft<£>ftfe$&£^fco 

mhfttcfl<S>li&<V%®-f&nC uO:NiO:ZnO:Al 2 O 3 = 30 : 10 : 10 : 50 
15 (fifiifc) -Cfcofco 

H»'J 12 

3IS£fl»J 9—11 (7)^?£^*5t^T, s>*vM£>ft;b9 izffi&t? n A (C r (N 

o 3 ) 2 - 3H 2 o) 53g^^v^^. n»]9~n tmc^m^xom^m 

20 ^btLfc«(7)|fl^«C u O : C r 2 0 3 : Z n O : A 1 2 O 3 =30 : 10 : 10 : 50 

H»J 13 

^-JfetfiJ 9—11 (D^t^^T, Xm%~V^i^(D\Xfo^\ZJm@k-*l/1]^ (Mn 
(N0 3 ) 2 - 6H z O) 33g£/B^5£Wk |C«J9~11 <ir [WJ «t 9 ftfej& 
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&btltzte!&<D%itfiLt£C uO : MnOj : Z nO : A 1 2 O 3 =30 : 10 : 10 : 50 
(MJ*,) T-feo/c 0 
miM>\ 14 

13 <7)*-feJi*3V^T. ff8KMf£tf>tt:fc> 9 {Cffg®^ o A (Cr(N0 3 ) 2 - 

5 3 h 2 o) 53 g &m ^ 5 j^*k niteM 9 ~ 1 1 1 m cxmz x v mm&mm l /c 0 

^5>H)fcAfeiSCWjffiLfi£*±C uO : Cr 2 0 3 :Mn0 2 : A 1 , O 3 =30 : 10: 10: 
50 (fifitt) T-foofc 0 

20mm CD^7~ > U^M^^^FJfZEft^ife^^^i* L/c c r^jSl 5 



15 



1/6X (H 2 MSg-2XCOMt) 



1/4 xCO£fiJu£& 



XlOO 



20 



X100 



1/4 xco«M 



co»(%) 



XlOO 



#ii^<^^fi^T [mol/g-cat • h] 
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4 



5 



10 





%mm 9 


mmn 10 






m 


m 


CuO-ZnO-Al 2 0 3 


CuO-ZnO-Al 2 0 3 


CuU - ZnU - Al 2 U 3 








(30:10:10:50) 


(30:10:10:50) 


(30:10:10:50) 




tnu. 


m 

(°C) 


200 


250 


300 


0k 


C0 2 / ; Z }ffa-T* 


10 


10 


10 


ft- 






& m 


m & 
(h->) 


15000 


15000 


15000 




(%) 


83. 3 


98. 1 


100 


BL 




Am 


79. 2 


92.0 


88. 5 


ft 
fife 






2. 5 


3.8 


6. 2 


m 


(%) 




0. 1 


0. 1 


0. 3 






CO 


1. 5 


2. 2 


4. 9 



15 





HKfiffl 12 


%Wfa 13 


%WS\ 14 




m 




Cu0-Zn0-Al 2 0 3 


Cu0-Zn0-Al 2 0 3 


CuO-ZnO-Al 2 0 3 








(30:10:10:50) 


(30:10: 10:50) 


(30:10: 10:50) 




inn. 


m 

(°C) 


250 


250 


250 






10 


10 


10 








£ Pal 


ii ^ 

(h- 1 ) 


15000 


15000 


15000 




(%) 


94. 3 


92. 2 


91.8 








86. 4 


85. 1 


84.6 








4. 3 


4. 1 


3.8 


W. 


(%) 




0. 1 


0. 1 


0. 1 






CO 


3.5 


2.9 


3. 3 
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Mt&ffl 15—17 

ffi&Sk (F e (NO a ) 3 • 9H 2 0) 405 g N SSS$^ n A (C r (N0 3 ) 2 • 3H Z 
O) 79 g> 36£.mnmT;\s*-<}J* (A 1 (NO,) 3 - 9H,0) 37g^-T^-^^ 
i&fci&2 U^i?Lfc7K^<!r, 7KS^k^ h U 180 g Sr^ ah v£&tM3 2 

yi/^I^Wl^ pH/Ji 8.0±0.5 {c^^ixs J: 5 1-1805 Lfc#£. ^1B# 

^^FbIIC p H/j> 8. 0±0. 5 frbft-inZ «t 9 TfotLli\ #-J 1 mol/ 1 (Dffi8tfoi&W 

■£-/tm$) i moi/ 1 (DTk&iti- b v 'y j^^mwi^mT lx , p 8. o± o . 5 

^<^5*T^^^7kSrfflv^-Ci5fe^Lfeo '&hixtzLfr—*& 120°C-C 24 fl# 
L/cm, $ <b 350°CT? 5 H#R,1 jtjfej* L/Co ^C^'broS: 20-40 

^ LT@ tfjOftfej&fcWfco 

# btL/cM^Wlfi^fi F e 2 0 3 : Cr,0 3 :AI 2 O 3 =80 : 15 : 5 (fifttt) 

H»J 18-20 

(Zn(N0 3 ) 2 • 6H 2 0) 55 g &fflV>5J£A*k HAfctf'J 15—17 kmC^mZ-X 
itllfcttlWlMttF e 2 0 3 : Z n O : A 1 2 O 3 =80 : 15 : 5 (fiStfc) 



WO 99/1 7875 



PCT/JP98/02640 



28 



10 



15 



20 
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PCT/JP98/02640 



6 





Hfitgtf'J 15 Hlfe^J 16 


HifetfiJ 17 




Fe,O s -Cr 2 0 3 -A I 2 0 3 
(80:15: 5) 




inn. J§. 

(°C) 


300 


JoU 


Ann 


£ ■ 


C0 2 /y'^f;H-f^ 


10 


10 


10 


£ frl iiU S 
(h- 1 ) 


25000 


25000 


25000 


m 


(%) 


93. 7 


100 


100 


(%) 




91. 9 


95. 8 


93. 6 


}9J-t> 


0. 1 


0. 1 


0. 2 




0. 2 


0.9 


1. 9 


CO 


1. 5 


3. 2 


4. 3 






mmw 18 


mmm 19 


Mtfoffl 20 


m m 

(ffiSfcfc) 


F e 2 0 3 -Z n O-A 1 2 0 3 
(80:15: 5) 




(°c) 


300 


350 


400 




10 


10 


10 


& m & & 
(h- 1 ) 


25000 


25000 


25000 


EE 


(%) 


89. 1 


100 


100 


(%) 




87.6 


94. 0 


92. 1 




0. 1 


0. 1 


0. 1 




0. 1 


1. 3 


1. 1 


CO 


1.3 


4. 6 


6. 7 
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mm 21-28 

g^rr/VUh (Co(NO,) 2 • 6H,0) 49. 4 g £^ ^^jfcTkftJ 300 ml {d 

$ h\z.^(Dfcmm^y -Tju^-j- (smt^m. N612) 9o g £&A 

U S^Ob/c. ^L-C, ^fc^fcgfi'K 120°CT* 24 m$m&L, £b 
5 Kl^f, 500°C-e3rWjt«Lfc o -o^-C**^^. 500°C-C3D#^^^ 

#bH/cMl&J£<7>MJi£tts Co : A 1 2 O 3 = 10 : 90 (fifirtb) "Cfcofco 



15 RJ&&fl=*5 ct VHSfe^Sr* 8 , 9 {C^i~ 0 





l/2xco 2 4fiiai^ 



C0 2 W-(%) = 



X 100 



#i£SE<7)*{£tt^-C [mol/g-cat • h] 



20 
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8 





H»J 21 


H»] 22 


•mm 23 


nmm 24 




BE 

(°C) 


250 


300 


350 


400 


J& 




4 


4 


4 


4 


0k 


CO,/*' tffa-ffl' 


0 


0 


0 


0 


<* 


" £ is! ii at 
(h- 1 ) 


8000 


8000 


8000 


8000 




(%) 


93. 8 


100 


100 


100 








84.6 


91.8 


92.0 


88.8 




Mi-* 


0. 3 


0. 3 


0. 5 


0.9 


(%) 




0. 4 


1. 1 


3. I 


6. 5 




co 2 


8. 5 


6. 8 


4. 4 


3.6 




^ H 2 /C0 


2. 63 


2. 45 


2. 36 


2. 22 




^ 9 






mmn 25 


W&M 26 


%mm 27 


•mmm 28 


f5 
0k 
ft 


(°C) 


300 


400 


500 


350 


H 2 0/> 


0 


0 


0 


2 


C0,/>' }1P3-' J Tt> 


1 


1 


1 


0.5 


■£ H.1 ii et 
(h- 1 ) 


5000 


5000 


5000 


5000 


Bl 
JS 
J* 


(%) 


83. 7 


100 


100 


96.8 


(%) 




80. 1 


88. 4 


84. 1 


90.4 




0 


0 


0 


0.6 




3. 6 


8. 9 


15.9 


2.5 


co 2 








3.3 




^.cp H./C0 


0. 96 


0. 88 


0. 61 


1.53 
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HWJ29, 30 

mm 6ml ■&X.X*mi'<7WJ* (PdC l 2 ) 8.33g£^v3:$&7k^ 500ml 

mitms (mmt^m, mmmm ioo g &&AL-c, 

immmUzo mSr. 120°CT 24tiffflmkL > Sbt-^^Px 500 o CT- 

3li#r«J5JcL7c 0 ovve, r^fc^Srzkffitffc-?- MJ lOgSr-Y^^Tk^ 
1000ml l^lfLfcTK^fCTI^AL^ 50°C(cMLT, #J 1 H^^Jl&tTo 
/c&, ^-l'^->^^i±i$tL^< ^S*-T:i5fe^L, 120°CT- 24 n^m^L-fco 
£ib^, ;i<7)t><D&JH«Sl(;icfc <9 % 20-40 ^r>ai;ieLfcfi 7K*^ 

tf , 5oo o c-c 3 mr^mi^n o tWMiit 

nht^1i.M%(Om.mi, Pd : ZnO=5 : 100 (Sffitt) Xtb^t^ 0 
»f?']31, 32 

mm 29, 30 ^^u^^t. B^b3Efe^f^ t-^b-fe u uhweil^ 

#^jxfcf«»|ai*l*. Pd :CeO,= 5 : 100 (fififct) "CcfcoTio 
HM>#'l33, 34 



mm 6 ml *i £Tfm<t'<7 i?<?J* ( P d C I 2 ) 8. 33 g Sr^ tf-^&zK^J 500ml 

i^m^^tcT^mm^. y-r^%-t (smit^m, N612) ioo g &$:AL 
m^^LWi^kAk. qwp i2o°c-r- 24 mmm&i'. sbt-ss^K 5oo<c-e3 
m3m&.^tc 0 ^^x^(Dh(7)&7kmit-r b v <yj* 50 g z^sS-^Wifrfo iooomi 

<0. 20-40 ^y^CltLfdl *m%M*P. 500 < C-C3B#Fr3*Q.aSrtTortt 
mhthtzmm<7)ffl.J&te, P d N a 2 0 : A 1 ,0 3 = 5 : 0.4 : 100 (fififcfc) 
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H»J35, 36 

J&@£ 6 ml $S£XfiM.ik'<7 i?$J* ( P d C 1 3 ) 8. 33 g ^^tK^J 500ml 
\zMm^t^M%mz., i/DUff/is (m±zr J y ID) ioo 

ALT. ^3SK@Lfc 0 rit&s £^ 12O°CT 24 0#RimiiiU £ b^Q^s 

looomi idigfi?Lfc*^ifc c H-JS;AU 50°c(^p^LT, #j l m$<DUm 

^ 6. 6 g w tf-vss&zMs 200ml ^mm u--A<mm^A u ?«&ti 
io bs* > 5oo°ct 3 mfi&m&ft^ xi\<km&ntz a 

nbfrt^m&CDmm*. Pd : CaO : S i 0 2 = 5 : 5 : 100 (ffiStfc) "C 

20 10, 11 t^^-r o 
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34 



m 10 



5 



15 



20 





29 


30 


num 3i 


mmm 32 


ftfe & 


P d -Z nO 
( 5 : 100) 


P d — C e 0 2 
( 5 : 100) 




(°C) 


300 


350 


300 


350 


(^e-A-tb) 


o 


0 


5 


0 




0 


1 


0 


1 


gg f&i m « 


12000 


7000 


12000 


7000 


J£ 


(%) 


99. 7 


89.4 


91. 4 


90. 2 


(%) 




93. 6 


87. 2 


83. 4 


87.6 




0. 2 


0 


0. 3 


0 




2. 8 


2. 2 


3. 3 


2. 6 


co 2 


3. 1 




4. 4 




(^/utb) 


2. 46 


0. 95 


2. 20 


0. 84 






HiSi0U 33 


34 


35 


MM&i 36 




Pd-Na 2 0-Al 2 0 3 
(5 : 0. 4 : 100) 


Pd— CaO— Si0 2 
(5:5: 100) 


& 
0k 


(°C) 


300 


350 


300 


350 


H 2 0/> jh-t* 


i— 

o 


0 


5 


0 


(-e^fcb) 


0 


1 


0 


1 


3E WJ il m 
(h-«) 


12000 


7000 


12000 


7000 




(%) 


88.9 


84. 9 


95. 1 


73. 8 


|R * 
(%) 


&l$.tfX 


79. 5 


83. 7 


86. 1 


72. 1 




0. 1 


0 


0. 1 


0. 1 




4. 1 


1. 2 


5. 1 


1. 7 


co 2 


5. 2 




3. 8 




(^utb) 


2. 38 


0. 88 


2. 51 


0. 89 
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35 

%mn 37^42 

OHM (I r C I 3 ) 0.777g£^;*-^£JMc#<J 300ml 

^h^^<D7^mm^y -TJ\y^~t (f&m¥£, ALO-4) 99.5g£J£AU 

mmmuto ^ux, rcD^co^^^ i2o°c-e 24 n^m^u 

5 Mf, 500°C-C3P^«L-/c o Ol^t^gHSUflEf, 500 0 CT3n#P^^^^To 
ftbfotcm&<Dmf&te, I r : A 1 2 O 3 =0. 5 : 99. 5 (fiSrtt) T&o/c 0 

20mm (D7^^^7^mm^^fX\^&(D^mm^%tM^t^ ^COKfc'g 

RJfc&fl:** .fcU^gfcfe**^ 12, 13 t£7Pi- 0 

15 



20 
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* 12 





H»J 37 


38 


mmm 39 


to m 

(ffifitfc) 


I r -A 1 2 0 3 
(0. 5 : 99. 5) 




iS. s 

(°C) 






450 


* - 




1 


l 


1 




£ fiii it £ 

(h" 1 ) 


10000 


10000 


10000 


J* 

& 


(%) 


18. 7 


40. 2 


98. 7 


(%) 




4. 7 


14. 5 


73. 0 




14. 0 


13. 7 


2. 9 




0 


12. 1 


22.8 


co 2 


0 


0 


0 




m 13 




MMM 40 


mmw 4i 


^Jfeflfl 42 




I r -A 1 2 0 3 
(0. 5 : 99. 5) 


# 


(°C) 


450 


450 


450 


H , O/*/ if**-!* 


3 


5 


10 


m m it J* 

(h" 1 ) 


10000 


10000 


10000 


A3 


<%) 


98. 0 


97. 3 


99. 5 


(%) 




83. 2 


89. 5 


95.6 


W-ti 


1. 1 


0. 3 


0. 2 




13. 7 


7. 5 


3. 7 


co 2 


0 


0 


0 
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HSHM 43—48 

i&it&fe (P tC 1 J 0.863g& 10wt%<Difeg£7k*&V$*\J 300ml 
£b\ZZ.(Dfrt&WUZy -Tfr^i- ALO-4) 99. 5 g U 

«i&@L/c 0 ^LT, rwt©^^^ 1 , 120^^-24 B^FmI^L, $ b\Zl 



P t : A 1 2 O 3 = 0.5 : 99.5 (ffifttb) T'&ofCo 



20mm ^^^VU^M^tM^^fiW±ffiM^^?E*L/c 0 r©SJi&f 



15 



20 



WO 99/17875 
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14 





H»J 43 


H»J 44 


HtSf "J 45 




P t-A 1 2 0 3 
(0. 5 : 99. 5) 


<* 


(°C) 






400 




i 


1 


1 


£ FrSJ ii ^ 
(h" 1 ) 


10000 


10000 


10000 


fife 
m 


(%) 


21.6 


40. 2 


98. 0 


MX * 
(%) 




7. 1 


19. 3 


52. 9 




9. 3 


11.7 


45. 1 




2. 2 


12.5 


0 


co 2 


3. 0 


0 


0 


^ 15 




%W8\ 46 


H160II 47 


48 


m m 

(fififct) 


P t -A 1 2 0 3 
(0. 5 : 99. 5) 




(°C) 


400 


400 


400 




3 


5 


10 


£ PS ii £ 
(h" 1 ) 


10000 


10000 


10000 




(%) 


96.6 


95.9 


97. 6 


(%) 




74. 1 


79.4 


83. 6 




18.7 


11.4 


4. 3 




0 


0 


0 


CO, 


3. 8 


5. 1 


9. 7 
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%tm\ 49-54 

ffi&Bis$J* (Rh (NO 3 ) 3 ) 1.40 ger-f'^-V^Tk^ 300ml £ 

h\iZ.^.<D^mm\z.y -r^^-r um^^, alo-4) 99. ag^gAi, 0 

WUc„ L~C\ 120°C-C 24 Pff B m^L, 

1^ 500°CT*3B#f^*j|J*Lfc o O^-CTksJmvjfcl 3 , 500 o CT' 3 D^M^tf o X 

%hfltc.m%<om.B%\lL^ Rh : A I ,0 3 =0. 5 : 99. 5 (M&tt) T?fcofc 0 

|*jf! 20min W^^>U^M^W(-P^^m^±fEtt#^^l«L/c 0 ^(75^^ 

«fc "!)^Lfc 0 
^JS&f'Ms.fct/Hifci^S:* 16, I7{^i~ 0 



20 
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40 



16 



5 



10 



15 







%\m\ 50 


H«J 51 




R h-A 1 2 0 3 
(0. 5 : 99. 5) 




(°C) 










H 2 O/y ' >f /i'X-r^ 


1 


i 


1 


£ fSJ ii" 

(h-») 


10000 


10000 


10000 


fife 
m 


(%) 


19. 1 


65. 3 


89. 7 


(%) 




7. 4 


40. 5 


65. 5 




11. 7 


7. 2 


1. 8 




0 


17.6 


22. 4 


co 2 


0 


0 


0 




3* 17 




H»J 52 


nmm 53 


m&®\ 54 




R h-A 1 2 0 3 
(0. 5 : 99. 5) 


W 


inn. £§l 

CO 


400 


400 


400 




3 


5 


10 


£ F«1 it 

(h" 1 ) 


10000 


10000 


10000 


& 
fife 


<%) 


72. 1 


88.6 


90. 9 


JIX ^ 
(%) 
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